Historically, emergency department (ED) staffing was similar in the United States and Canada; however, during the past decade, economic pressures resulting from reduced reimbursement, uncompensated care, and increased expense have prompted US hospitals to explore and adopt more cost-effective staffing alternatives. Projected physician shortages are compounding the need to develop and expedite such alternatives.
medical provider. Nursing functions in support of this physician-centric model were performed by registered nurses and supplemented by licensed practical nurses. Lower-level tasks that do not require significant training, certification, or licensure were often delegated to ''techs.'' Although projections have varied over the past decade, most sources agree that the US health care system will face a substantial physician shortage, with deficits of 45,400 primary care physicians and 46,100 specialists predicted by 2020. 5 It is intuitive that these shortfalls will compromise access to primary care and increase use of EDs for urgent care and even primary care needs. A percentage of specialist shortages will be residency-trained emergency physicians; hence, ED capacity will likely be compromised at the same time there is increasing demand on EDs. It is also worthy of mention that, despite recent efforts to expand the number of graduate medical education slots in emergency medicine, new physician graduates are consumed largely by urban EDs; hence, staffing of rural departments with emergency physicians, let alone residency-trained emergency physicians, remains a major concern. 6, 7 In response to projected physician shortages, unmet rural ED needs, and growing economic pressure to reduce ED operational expense, many health systems are exploring models that reduce physician staffing by adding lower cost alternatives (i.e., PAs and advanced practice nurses). This evolution toward midlevel providers functioning autonomously or under supervision has proceeded in highly variable fashion. Although variability may suggest the need for standardization, the diversity of staffing models that has appeared suggests that at least one model should be applicable to any ED environment. The fundamental similarity of emergency medicine in Canada and the United States suggests that these new staffing models will likely be applicable in Canada as well.
MIDLEVEL PROVIDERS: AN OVERVIEW
The term midlevel provider (MLP) is commonly accepted in the United States; however, as PA and NP training standards expand to master's and even doctoral degrees and their role in the health care system expand, this term is no longer universally embraced, and in some settings, the term advanced practice provider has been adopted.
In the case of PAs, minimum requirements to obtain Medicare billing privileges include state licensure to practice as a PA and either graduation from an accredited PA program or having passed the national certification examination administered by the National Commission on Certification of Physician Assistants (for those who obtained training prior to 1994, by programs not accredited by the Accreditation Review Commission on Education for the Physician Assistant [ARC-PA]). 8 State licensure and certification are the key elements, but criteria vary from state to state. Master's training is preferred and, in fact, required in some states; however, many require only 2 years of college education, and some require a bachelor's degree (most PA applicants possess a bachelor's degree prior to matriculation). 9 In addition to the aforementioned educational requirements, completion of an accredited PA program and successful completion of the national certifying examination are required for state licensure/certification (Table 1) .
Advanced practice nurses (e.g., NPs) have similar requirements. For Medicare billing participation under the Centers for Medicare & Medicaid Services (CMS), an NP must be a registered professional nurse in the relevant state and be certified by a national NP certifying body (Table 2 ). In addition, NPs qualifying after January 1, 2003, require a master's or doctoral degree in nursing practice. 8 Controversy exists regarding use of the term doctor by advanced practice nurses who have received doctoral degrees. Many feel that they should be able to use the title as they have rightfully earned it; however, others, including some state legislatures, have regulated against this because it is misleading to patients. The primary concern is that, within a health care setting, when providers introduce themselves as ''doctor,'' most patients believe they are being cared for by a physician who has graduated from an accredited medical school.
SUPERVISORY REQUIREMENTS FOR MIDLEVEL PROVIDERS
Level of supervision should be discussed in two separate contexts: regulatory and operational. Regulatory supervision refers to the nature of oversight mandated by regulatory bodies such as the CMS (for billing) and by state licensing agencies. Operational supervision refers to the practical oversight model developed within any given ED. Regulatory supervision is well structured, whereas operational supervision is subject to great variation from region to region and even from one ED to another.
For PAs, licensure and supervisory agreements are established and governed by the relevant state medical board. Legal requirements differ by state, but several general principles apply. PAs, by definition, are dependent practitioners, which means they must function under a supervisory agreement with a physician 10 ; however, the concept of supervision lacks Most EDs have on-site physicians directly supervising or participating in PA care provision, and many physicians independently evaluate each patient to confirm the PA's findings and treatment plan. In reality, PAs tend to function much like senior-level residents, seeing a range of patients in collaboration with their physician supervisor. Although capable of seeing a broad spectrum of ED patients, day-to-day PA case mix will depend on their experience level, specific expertise, departmental care needs, and physician preferences. As is the case with residents, a physician's familiarity and comfort level with the individual PA's competence level and decisionmaking ability will determine the level of supervision applied. Of note, in some rural, remote, military, or lowacuity settings (e.g., fast track), PAs may function without on-site physician support. In addition to quality of care issues that may result from lower levels of supervision, there are also coding and billing ramifications. Shared services are billed at 100% of the physician fee schedule when physician-patient contact occurs, but only at 85% if the physician does not fulfill the ''face-toface'' requirement.
NPs are not governed by state medical boards but rather by the state's board of registered nursing, with regulations contained in the Nursing Practice Act. 14 Historically, all states required a ''collaborative agreement,'' which is similar to a supervisory agreement. These agreements mandated that NPs collaborate with a physician and function under established procedures and protocols. However, approximately 50% of states have removed the collaborative agreement requirement, 15 giving rise to the possibility of autonomous nursing practice-something not possible for PAs.
From an operational perspective, several models of NP supervision exist. Some departments mandate direct physician supervision in all cases; others provide ''direct'' physician supervision only for complex or procedurally based practice. Direct supervision can involve independent physician evaluation of each patient or real-time participation through discussion only (i.e., staffing the case). Some rural and remote departments use PAs or NPs under a supervisory agreement without any direct supervision. These situations are most often related to physician shortages in specific geographic regions.
Opinions vary regarding the most appropriate supervisory model; however, based on the diversity of practice settings and the flexibility allowed by regulatory bodies, it is clear that one size does not fit all. EDs must select the model that best suits their needs, considering factors such as case mix, departmental need, staffing availability, finances, and care quality. In some cases, staffing crises due to the inability to recruit physicians necessitate a model with less supervision.
Direct supervision with independent physician evaluation of patients seen by midlevel providers is perhaps the safest approach; however, many would argue that this is overkill and that it nullifies much of the workload diversion benefit that midlevel providers bring to their departments. Nonetheless, even within a close supervisory model, midlevel providers are still able to offload physicians of burdensome and timeconsuming processes such as doing the primary history and physical examination, documenting the bulk of the ED record, and performing procedures such as suturing, splinting, laboratory and imaging follow-up, rechecks, discharge planning, and communications.
At the other extreme, many midlevel providers would prefer professional autonomy with minimal physician oversight. Autonomous practice is a consideration with NPs, even in states still requiring a collaborative agreement with a physician. In such agreements, the NP functions independently, with preestablished guidelines agreed on with the collaborating physician. However, on a day-to-day and case-by-case basis, there is no direct physician involvement. Although PAs are dependent practitioners, the supervisory agreements required by state statutes do not require direct supervision of each case or even to have a physician in the facility. Thus, from a practical standpoint, it is possible to use both PAs and NPs in a fairly autonomous practice environment. However, the complexity and risk of emergency medicine practice would suggest that autonomous practice may be less desirable, except in regions where qualified physicians are not readily available.
Perhaps the best approach is a hybrid of these two schools of thought. In such a model, midlevel providers may be given more autonomy with lower-acuity cases but not with higher-acuity cases. The challenge is knowing which patients are truly sicker, and, unfortunately, acuity does not always find its way to the ''right'' ED zone. Current triage systems not infrequently allocate high-acuity patients to low-acuity treatment areas. Sore throat (epiglottitis), back pain (aortic dissection), leg pain (arterial embolism), and indigestion (myocardial infarction) patients are potential time bombs when mixed into a low-acuity, fasttrack population. If it is true that the eye does not see what the mind does not know, and that an ED physician is the best diagnostician for uncommon conditions or subtle presentations of severe illness, then the physician brings value to every case.
Replacement of physicians by midlevel providers is a growing controversy in the United States. With an evolving health care system seeking opportunities to reduce cost, the federal government has expressed interest in the use of alternative staffing models, particularly in light of anticipated physician shortages. 7 Compensation for a PA or NP is substantially lower than for an emergency physician. Based on a recent salary survey, average ED NP and PA compensation in 1. The physician sees the patients the same day that they are treated by the PA. 2. The physician reviews, signs, and dates the medical record of every patient treated by the PA within 30 days of the treatment. 3. The physician adopts written protocols, which specifically guide the actions of the PA. The physician must select, review, sign, and date at least 5% of the medical records of patients treated by the PA according to those protocols within 30 days. 4. Or, in special circumstances, the physician provides supervision through another mechanism approved in advance by the PAC. Liability/Responsibility: (CAL. CODE REGS. tit. 16d1399.545) Licensed physician or surgeon oversees the activities of and accepts responsibility for the medical services rendered by the PA. Supervision (Ohio Administrative Code 4730-1-04) A. A PA's practice shall be under the on-site supervision of the supervising physician in the following instances: 1. For practice in a health care facility's emergency department when that is a routine practice location for the supervising physician and PA; 2. During the first 500 hours of a PA's provisional period of physician-delegated prescriptive authority; 3. When on-site supervision is specified as the supervision level in a special services plan or the policies of a health care facility; and 4. When a supervising physician specifies that on-site supervision is required as a condition for the PA's performance of one or more identified services in the supervisory plan, special services plan, or policies of a health care facility. B. A PA's practice shall be under the direct supervision of the supervising physician in the following instances: 1. When direct supervision is specified in a special services plan approved by the board; or 2. When the supervising physician specifies that direct supervision is required as a condition for the PA's performance of one or more identified services in a supervisory plan, special services plan, or the policies of a health care facility. C. Where paragraphs (A) and (B) of this rule do not apply, a PA may practice under the off-site supervision of the supervising physician. Duties of a supervising physician (Ohio Administrative Code 4730-1-03) D. When on-site supervision or direct supervision of the physician assistant is not required under rule 4730-1-04 of the Administrative Code, the supervisory plan or special services plan approved by the board, or the policies of the health care facility in which the supervising physician and PA are practicing, the supervising physician shall be continuously available for direct communication with the PA by either of the following means: 1. Being physically present at the location where the PA is practicing; or 2. Being in a location that under normal conditions is not more than 60 minutes' travel time away from the practice location of the PA and being readily available to the PA through some means of telecommunication. 16 The possibility of hiring two or three midlevel providers for the same cost as one physician (depending on local and regional physician salaries) is intriguing to many health care organizations. Assuming similar productivity and quality, midlevel provider coverage is less expensive than physician coverage. In addition, the potential for improved efficiency and greater patient throughput at lower expense is a strong motivator for some and a temptation for others. Regardless of the motivation, the impact on quality of replacing physicians with midlevel providers must be factored into the decision-making process.
Coming from the perspective of dependent practitioners, PAs have not taken an organized approach to pursuing autonomous practice (i.e., to replace physicians). Conversely, some advanced practice nurses have identified this as an opportunity to expand their scope of influence in the health care delivery system and advocated strongly for NPs as a viable alternative to traditional physician-centric models of care delivery.
One recent article suggested that NP outcomes are similar to or better than those of physician comparison groups. 17 This systematic review of 37 studies, published between 1990 and 2008, compared physician care to advanced practice nurse care, looking at many outcomes, including patient satisfaction, patient selfassessment of health status, functional status, blood glucose, serum lipids, blood pressure, ED visits, hospitalization, duration of ventilation, length of stay, and mortality. The measures were not specific to emergency medicine, and the populations studied ranged from nursing home patients, ambulatory care settings, and inpatient prenatal and primary care units. All but one cited outcome appeared equivalent in the physician and advanced practice nurse groups, although one measure (lipid management) was superior in the advanced practice nurse group. This evidence challenges the assumption that physician-level care is better than that provided by NPs.
Naturally, some physicians resist the introduction of NPs into their specialty, whereas others embrace it. However, system-level decisions to modify provider mix should not be based on one practitioner group's desire to expand its role-nor on another's desire to resist this. Decisions on appropriate provider mix should be based on objectively identified gaps in care delivery, as well as evaluation of operational efficiency, cost-effectiveness, quality of care, and the feasibility of preferred supervision models. During the implementation process, midlevel providers will have their own preferences in terms of practice environment, provider mix, supervision model, patient mix, and scope of practice; however, these decisions should be based on system need rather than provider preference.
MEDICOLEGAL CONSIDERATIONS
Physicians have two common misconceptions regarding collaboration with midlevel providers: first, that merely signing the chart constitutes adequate supervision and, second, that billing at 85% of the physician fee schedule (indicating no direct physician-patient contact) limits physician liability for care provided by the midlevel provider. To the surprise of many, these misconceptions lead to regulatory noncompliance and medicolegal risk. Although there are obvious differences between the Canadian and US health care systems, similar misconceptions are likely to arise as Canada develops innovative staffing models.
In the United States, signing the chart and billing at 100% of the physician fee schedule constitute fraudulent billing unless ''face-to-face'' time was provided and documented by the supervising physician (the CMS and most third-party payers use the shared services ''face-toface'' standard). 18 Furthermore, in both countries, inadequate midlevel provider supervision will likely lead to substantial medicolegal risk, and billing a lower fee does not mitigate physicians' legal burden of supervision or their accountability for patient care. In the United States, physicians are still regarded as the provider with overall responsibility for all patients in the ED, and this is unlikely to change in the foreseeable future. Consequently, if a bad outcome leads to a professional negligence claim and a lawsuit, the physician will likely be named as a codefendant for not adequately supervising midlevel care. Legal judgments may consider whether or not hospital-specific policies enabled autonomous practice or direct supervision without independent physician evaluation (i.e., discussed the case with the provider but did not independently evaluate the patient) and whether such policies limit the physician's responsibility, but these policies cannot be seen as safe harbours for medical malpractice claims. In other words, if you are physically in the ED where a midlevel provider is practicing, the plaintiff's attorneys, courts, and jurors will likely assign some degree of responsibility to the physician.
DEFINING THE IDEAL SCOPE OF PRACTICE FOR MIDLEVEL PROVIDERS
Provider scope of practice is a topic worthy of specific treatment. What should midlevel providers be allowed to do in the ED? Among the list of standard items that most midlevel providers will be qualified and credentialed to perform are the history and physical examination, diagnosis, discharge planning, prescribing, chart completion, laceration repair, incision and drainage of subcutaneous abscesses, splinting, foreign body removal, and pelvic examinations. 19 However, even with items commonly performed by PAs and NPs, differences in care are noted when compared to physicians. Steiner and colleagues attempted to define what types of patients would be suitable for autonomous NP practice by measuring their equivalency to physician care. 20 Except for follow-up care, simple lacerations, and isolated sore throats, NP care differed substantially from that of emergency physicians in their urban ED. The impact of these differences on the quality of care was not the subject of that study. However, it appears that introducing midlevel providers into the ED staffing model will likely result in changes in the care provided. Whether such changes have positively or negatively impacted the quality of care should be routinely assessed via quality assurance initiatives.
Many midlevel providers have been trained to perform and have demonstrated proficiency in other procedures as well. There is no set standard in this area, but, based on their supervisory agreements and hospital credentialing requirements, they may be credentialed to perform a variety of advanced procedures, including but not limited to central venous line placement, endotracheal intubation, joint and fracture reduction, and procedural sedation. 19 Delegating advanced procedures to PAs or advanced practice nurses may save valuable physician time; however, this decision must be balanced against quality of care concerns. If both providers are equally proficient in the performance of a given procedure, then the decision becomes purely operational: Whose time is better spent performing the procedure-the midlevel provider or the physician? The answer may vary depending on the circumstances and ED needs on any given day. If the physician is more qualified to perform a procedure, and if suboptimal performance is likely to influence the patient's outcome, then the physician may have an ethical obligation to perform that procedure, despite any operational efficiency that could be gained by delegating it. There is no universally correct answer to this question; however, if advanced procedures are to be deferred to the midlevel provider, the qualifications and proficiency of the midlevel provider must be verified, quality assurance must be performed, hospital credentialing requirements must be met, and the provider's credentials (e.g., PA or NP) must be disclosed during the informed consent process.
We have largely discussed PAs and NPs in a similar light and context. Clearly, there are differences in training and supervisory requirements between the two. However, the differences in training do not result in appreciable differences in scope of practice in the ED when directly supervised. Because NPs are not dependent practitioners, they can be used in less supervised environments. What often impacts the scope of practice of any PA or NP are hospital by-laws defining the scope of practice and the previous experience of the provider. Some PAs and NPs have very little ED experience, whereas others may have extensive experience. In addition, many may have worked in certain practice environments (i.e., cardiothoracic surgery, military medicine) that have allowed them to develop a unique body of experience that should be recognized when defining their scope of practice. In a study by Doan and colleagues, pediatric emergency physicians and PAs were surveyed to determine what diagnoses might be suitable for PAs to care for in pediatric EDs. 21 Thirty clinical entities, accounting for 74% of ED volume, were identified as appropriate for direct supervision, and three were selected not requiring direct supervision. Although this study did not include NPs, these data may be extrapolated to the use of NPs as they are historically used very similarly to PAs in the ED.
SUMMARY
NPs and PAs are increasingly common in US and Canadian EDs. Emergency medicine is a unique specialty with a vast knowledge base performed in a high-risk environment; therefore, supervisory models and regulatory requirements developed for lower-risk settings (e.g., primary care) and more circumscribed practices (e.g., diabetes clinic) are unlikely to be sufficient for EDs. As innovative ED staffing models evolve, specific roles and scopes of practice for midlevel providers should be based on an objective analysis of existing care gaps and system needs, local provider availability, operational efficiency, costeffectiveness, regulatory compliance, risk management, and quality of care. Although it is tempting to reduce cost by using PAs or NPs, de-emphasis of emergency physician involvement should proceed cautiously to avoid negatively impacting patient care.
Variability in midlevel provider use and the relative paucity of evidence describing optimal provider roles, scopes of practice, and care outcomes in different patient populations highlight the need for a measured approach, appropriate supervisory models, effective quality assurance programs, and cost-effectiveness analyses looking at both clinical and economic outcomes of this important health system evolution.
